
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2011/0246563 A1 

US 2011 O246563A1 

(43) Pub. Date: Oct. 6, 2011 KEUM et al. 

(54) METHOD AND APPARATUS FOR 
PROVIDING TIMESHIFT SERVICE IN 
DIGITAL BROADCASTING SYSTEMAND 
SYSTEM THEREOF 

(75) Inventors: Ji-Eun KEUM, Suwon-si (KR): 
Jae-Yeon SONG, Seoul (KR): 
Bo-Sun JUNG, Seongnam-si (KR) 

(73) Assignee: SAMSUNGELECTRONICS CO. 
LTD., Suwon-si (KR) 

(21) Appl. No.: 13/075,718 

(22) Filed: Mar. 30, 2011 

(30) Foreign Application Priority Data 

Apr. 2, 2010 (KR) ........................ 10-2010-0O3O648 
Jul. 21, 2010 (KR) ........................ 10-2010-0070624 

200 
tieShifavailabilityStart 
< Etieshift K. NOW 

JSECURRENT D 
grORTIESHFT 

SEGENT CAN BE 
SORED BY SERVER SING FR 
CR ONEWORK CONTENT 

STORAGE DEVCE 

Publication Classification 

(51) Int. Cl. 
G06F 5/16 (2006.01) 

(52) U.S. Cl. ........................................................ 709/203 

(57) ABSTRACT 

A system and method for providing content in a digital broad 
casting system are provided. The system includes a server for, 
after a lapse of a buffering time of a segment of the content, 
storing the segment, and for transmitting an updated Multi 
media Presentation Description (MPD) including Uniform 
Resource Location (URL) information indicating a location 
where the segment is stored, and a client device for receiving 
the updated MPD, and for acquiring the segment stored in the 
location indicated by the URL information included in the 
updated MPD. 
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METHOD AND APPARATUS FOR 
PROVIDING TIMESHIFT SERVICE IN 

DIGITAL BROADCASTING SYSTEMAND 
SYSTEM THEREOF 

PRIORITY 

0001. This application claims the benefit under 35 U.S.C. 
S119(a) of a Korean patent application filed in the Korean 
Intellectual Property Office on Apr. 2, 2010 and assigned 
Serial No. 10-2010-0030648, and of a Korean patent appli 
cation filed in the Korean Intellectual Property Office on Jul. 
21, 2010 and assigned Serial No. 10-2010-0070624, the 
entire disclosure of each of which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method and appa 
ratus for providing a timeshift service. More particularly, the 
present invention relates to a method and apparatus for pro 
viding a timeshift service in a digital broadcasting system, 
and a system thereof. 
0004 2. Description of the Related Art 
0005 Recently, the growing number of users accessing 
on-line content over digital broadcasting systems has 
increased the importance of seamless content delivery. 
Because of this, adaptive streaming technology has attracted 
public attention, in which a bit rate of content being delivered 
is Smoothly changed according to the change in the available 
transmission bandwidth and/or user device performance. 
This adaptive streaming technology optimizes the bit rate by 
analyzing the network environments of users. Like the adap 
tive streaming, content delivery technology, which has been 
discussed in many standards bodies, selects and plays Small 
segments, which are divided from content based on a Hyper 
Text Transfer Protocol (HTTP), by user terminals depending 
on the circumstances, allowing users to seamlessly enjoy the 
content without delay. 
0006. In the Internet Protocol (IP)-based convergence era, 
convergence of telecommunication and broadcasting is a 
marketable new business model, which attracts attention as 
one of the future market-leading technologies. Particularly, 
Internet Protocol TeleVision (IPTV) is technology that not 
only provides new services produced by recombining or inte 
grating the existing TV, Voice, and data technologies, but also 
Supports interactivities, making it possible to create a variety 
of business models and services. Unlike the existing service 
delivery technology specific to the limited terminal environ 
ments, the IPTV technology provides services to fixed termi 
nals (e.g., set-top boxes, PCs, and TVs), mobile terminals 
(e.g., cell phones, and Personal Digital Assistants (PDAS)), 
wired/wireless networks, and broadcast networks, regardless 
of the types of terminals and networks, making it possible not 
only to provide and apply the same services in many different 
environments, but also to develop various types of services 
taking various environments into account. 
0007 While broadcast content is being played, a user may 
select and re-view the content having already been played. 
Generally, this is called a timeshift function. It is typical that 
a device Supporting the timeshift function includes a storage 
device with a specific capacity (e.g., a buffer, a hard disk, and 
a memory). In this case, however, the timeshift function may 
be limited to the storage capacity of the storage device. In 
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other words, in the conventional technology, it is not possible 
to provide the timeshift function to the content having been 
played earlier than the last stored content of a specific size, 
and/or to part of the same content. Likewise, the timeshift 
function may not be provided, even when the content of a 
specific size is stored in a server or the like on the network, 
rather than in the device. In the conventional technology, 
timeshift buffer depth timeShiftBufferDepth information is 
transmitted to a client, using a Multimedia Presentation 
Description (MPD). A value of the timeShiftBufferDepth 
represents a period for which a server buffers segments. Con 
ventionally, therefore, after a lapse of representation time’ + 
timeShiftBufferDepth for each segment, it is not possible to 
access the related segment. 

SUMMARY OF THE INVENTION 

0008 Aspects of the present invention are to address at 
least the above-mentioned problems and/or disadvantages 
and to provide at least the advantages described below. 
Accordingly, an aspect of the present invention is to provide 
a method and apparatus for providing a timeshift service in a 
digital broadcasting system, and a system thereof. 
0009. In accordance with an aspect of the present inven 
tion, a system for providing content in a digital broadcasting 
system is provided. The system for providing content 
includes a server for, after a lapse of a buffering time of a 
segment of the content, storing the segment, and for transmit 
ting an updated Multimedia Presentation Description (MPD) 
including Uniform Resource Location (URL) information 
indicating a location where the segment is stored, and a client 
device for receiving the updated MPD, and for acquiring the 
segment stored in the location indicated by the URL infor 
mation included in the updated MPD. 
0010. In accordance with another aspect of the present 
invention, a method for providing content by a server in a 
digital broadcasting system is provided. The method 
includes, after a lapse of a buffering time of a segment of the 
content, storing the segment, and transmitting, to a client 
device, an updated Multimedia Presentation Description 
(MPD) including Uniform Resource Location (URL) infor 
mation indicating a location where the segment is stored. 
0011. In accordance with yet another aspect of the present 
invention, a server device for providing content for digital 
broadcast is provided. The server device, after a lapse of a 
buffering time of a segment of the content, stores the segment, 
and transmits, to a client device, an updated Multimedia 
Presentation Description (MPD) including Uniform 
Resource Location (URL) information indicating a location 
where the segment is stored. 
0012. In accordance with yet another aspect of the present 
invention, a method for acquiring content by a client device in 
a digital broadcasting system is provided. The method 
includes, after a lapse of a buffering time of a segment of the 
content, receiving an updated Multimedia Presentation 
Description (MPD) including Uniform Resource Location 
(URL) information of a server where the segment is stored, 
and acquiring the segment stored in the location indicated by 
the URL information included in the updated MPD. 
0013. In accordance with still another aspect of the present 
invention, a client device for receiving digital broadcast con 
tent is provided. The client device, after a lapse of a buffering 
time of a segment of the content, receives an updated Multi 
media Presentation Description (MPD) including Uniform 
Resource Location (URL) information of a server where the 
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segment is stored, and acquires the segment stored in the 
location indicated by the URL information included in the 
updated MPD. 
0014. In accordance with still another aspect of the present 
invention, a server device for providing content for digital 
broadcast is provided. The device includes a storage means 
for, after a lapse of a buffering time of the segment of the 
content, storing a segment of the content, and a transmission 
means for transmitting, to a client device, an updated Multi 
media Presentation Description (MPD) including Uniform 
Resource Location (URL) information indicating a location 
where the segment is stored in the storage means. 
0015. In accordance with still another aspect of the present 
invention, a client device for receiving content for digital 
broadcast is provided. The client device includes a reception 
means for, after a lapse of a buffering time of a segment of the 
content, receiving an updated Multimedia Presentation 
Description (MPD) including Uniform Resource Location 
(URL) information of a server where the segment is stored, 
and an acquisition means for acquiring the segment stored in 
the location indicated by the URL information included in the 
updated MPD. 
0016 Other aspects, advantages, and salient features of 
the invention will become apparent to those skilled in the art 
from the following detailed description, which, taken in con 
junction with the annexed drawings, discloses exemplary 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017. The above and other aspects, features, and advan 
tages of certain exemplary embodiments of the present inven 
tion will be more apparent from the following description 
taken in conjunction with the accompanying drawings, in 
which: 

0018 FIG. 1 is a diagram conceptually illustrating defini 
tions of terms related to the times used in a digital broadcast 
ing system according to an exemplary embodiment of the 
present; 
0019 FIG. 2 is a flowchart illustrating an operation of a 
server, performed depending on whether a Ttimeshift time 
exists between a timeShift AvailabilityStart time and a 
NOW time according to an exemplary embodiment of the 
present invention; 
0020 FIGS. 3 and 4 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention; 
0021 FIG. 5 is a flow diagram illustrating an operation 
among devices according to an exemplary embodiment of the 
present invention; 
0022 FIG. 6 is a flow diagram illustrating an operation 
among devices according to an exemplary embodiment of the 
present invention; 
0023 FIGS. 7 and 8 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention; and 
0024 FIGS. 9 and 10 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention. 
0025 Throughout the drawings, like reference numerals 
will be understood to refer to like parts, components, and 
Structures. 
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DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0026. The following description with reference to the 
accompanying drawings is provided to assistina comprehen 
sive understanding of exemplary embodiments of the inven 
tion as defined by the claims and their equivalents. It includes 
various specific details to assist in that understanding but 
these are to be regarded as merely exemplary. Accordingly, 
those of ordinary skilled in the art will recognize that various 
changes and modifications of the embodiments described 
herein can be made without departing from the scope and 
spirit of the invention. In addition, descriptions of well 
known functions and constructions are omitted for clarity and 
conciseness. 
0027. The terms and words used in the following descrip 
tion and claims are not limited to the bibliographical mean 
ings, but, are merely used by the inventor to enable a clear and 
consistent understanding of the invention. Accordingly, it 
should be apparent to those skilled in the art that the following 
description of exemplary embodiments of the present inven 
tion is provided for illustration purpose only and not for the 
purpose of limiting the invention as defined by the appended 
claims and their equivalents. 
0028. It is to be understood that the singular forms “a, 
“an and “the include plural referents unless the context 
clearly dictates otherwise. Thus, for example, reference to “a 
component Surface' includes reference to one or more of such 
Surfaces. 
0029. Although the terms of entities defined in the Open 
Internet Protocol TeleVision (IPTV) Forum (OIPF) standard 
will be used herein for a better understanding of the present 
invention, the standard and the terms are not intended to limit 
the scope of the present invention, and the present invention 
may be applied to any systems having the similar technical 
backgrounds. 
0030 Exemplary embodiments of the present invention 
provide a method and system, in which while receiving a live 
stream from a server by Hyper Text Transfer Protocol 
(HTTP)-based adaptive streaming, if a client requests to play 
content after going back to the past, the content is serviced 
depending on the request. 
0031 FIG. 1 is a diagram conceptually illustrating defini 
tions of terms related to the times used in a digital broadcast 
ing system according to an exemplary embodiment of the 
present invention. For these terms, reference can be made to 
3' Generation Partnership Project (3GPP) TSG-SA4 MBS 
Adhoc #6, which is a 3GPP standard document. 
0032. An availabilityStartTime+Periodstart time 100 
refers to the availability time for getting the first segment in 
the Representation of the Period. In other words, the time 100 
refers to the time at which a first segment can be acquired in 
a broadcast service period. 
0033. A timeShift AvailabilityStart time 102 is a time at 
which the broadcast service may undergo timeshift. Its value 
is determined by subtracting timeShiftBufferDepth' 108 
from NOW 104. 

0034. The NOW time 104 refers to the present time at 
which the user is consuming content. 
0035. An availabilityEndTime time 106 refers to an 
available end time for segments in a Multimedia Presentation 
Description (MPD). The timeShiftBufferDepth time 108 
refers to a content buffering period for which a server may 
provide the timeshift service, for live presentation. 
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0036 FIG. 2 is a flowchart illustrating an operation of a 
server, performed depending on whether a Ttimeshift time 
exists between a timeShift AvailabilityStart time and a 
NOW time according to an exemplary embodiment of the 
present invention. The Ttimeshift time refers to a broadcast 
time of a segment to which a user desires to jump and play it. 
0037. In step 200, a server determines if a Ttimeshift 
time exists between a timeShiftAvailabilityStart time and a 
NOW time. If it is determined in step 200 that the Ttime 
shift time does exist between the timeShiftAvailabilityStart 
time and the NOW time, the server transmits a segment 
corresponding to the time requested by a client, to the client 
using the current MPD file in step 202. However, if it is 
determined in step 200 that the Ttimeshift time does not 
exist between the timeShift AvailabilityStart time and the 
NOW time, the server determines in step 204 whether it has 
a function of storing segments using a network Personal 
Video Recorder (nPVR) or on-network content storage 
device. If it is determined in step 204 that the server does not 
have the function of storing segments using the nPVR or 
on-network content storage device, the server sends an error 
message to the client in step 206. However, if it is determined 
in step 204 that the server has the function of storing segments 
using the nPVR or on-network content storage device, the 
server provides the timeshift service using another dedicated 
MPD file for supporting the nPVR or on-network content 
storage device in step 208. The below-described exemplary 
embodiments of the present invention are related to a method 
of providing the timeshift service using the nPVR or on 
network content storage device. 
0038 An MPD file, which is newly created to provide the 
timeshift service using the nPVR or on-network content stor 
age device, requires additional attribute values as shown in 
Table 1 below. In Table 1, Broadcast start Time’ and Broad 
cast end Time representa time for which content was actually 
broadcasted using its associated MPD. That is, Broadcast 
start Time' represents a start time at which broadcast of the 
content was actually started in the past, and Broadcast end 
Time represents an end time at which broadcast of the con 
tent was actually ended in the past. 
0039. The information in Table 1 may be transmitted to 
clients using another method, for example, a method of trans 
mitting a separate message, instead of the method of trans 
mitting the attribute values of the MPD. Exemplary embodi 
ments of the present invention include any method capable of 
transmitting the information in Table 1 to clients. Uniform 
Resource Location (URL) information representing each rep 
resentation or segment is also changed. Table 1 shows infor 
mation that should be transmitted to clients according to an 
exemplary embodiment of the present invention. 

TABLE 1. 

Type 
Element or (Attribute 
Attribute O Cardi- Option 
Name Element) nality ality Description 

MPD E 1 M The root element that 
carries the Media 
Presentation Description 
for a presentation. 

Broadcasted A. O This is used when this 
start Time MPD is for timeshift 

usage of Live streaming 
Contents. The value of 
this indicates the starting 
broadcasted time in the 
past (UTC) 
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TABLE 1-continued 

Type 
Element or (Attribute 
Attribute O Cardi- Option 
Name Element) nality ality Description 

Broadcasted A. O This is used when this 
end Time MPD is for timeshift 

usage of Live streaming 
Contents. The value of 
this indicates the ending 
broadcasted time in the 
past (UTC) 

0040. An exemplary method for providing a timeshift ser 
vice according to the present invention will be described 
below with reference to FIGS. 3 and 4. 
0041 FIGS. 3 and 4 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention. FIGS. 3 and 4 are separated 
from a single drawing, for convenience purpose only. In an 
exemplary adaptive streaming-Supporting process, a live 
broadcast content server 300 transmits a segment that cannot 
be buffered any longer, to an nPVR or on-network content 
storage device 302 at a time at which buffering for each 
segment is ended in the live broadcast content server 300. 
0042. A content delivery server 304, which is a server 
managed by a service provider Supporting an HTTP adaptive 
streaming service, is adapted to create an MPD file associated 
with content and transmit the created MPD file to a client 306. 
The live broadcast content server 300 corresponds to an 
HTTP server that actually has and provides content to be 
broadcasted live. The nPVR or on-network content storage 
device 302 is a storage that is managed by a service provider 
or a network service operator. Although the above three enti 
ties—the live broadcast content server 300, the nPVR or 
on-network content storage device 302, and the content deliv 
ery server 304—are implemented as independent logical enti 
ties, they may be actually implemented as one or two physical 
entities. Such as servers. 
0043. The content delivery server 304 creates an MPD file 
for Supporting adaptive streaming of live broadcast content in 
step 308, and transmits (delivers) the created MPD file to the 
client 306 in step 310. 
0044) In step 312, the client 306 and the live broadcast 
content server 300 set up an HTTP session. To be more 
specific, in step 312a, the client 306 sets up an HTTP session 
to a URL of the live broadcast content server 300. In step 
312b, the live broadcast content server 300 transmits a seg 
ment corresponding to the MPD file to the client 306 using the 
HTTP session. In a process of supporting adaptive streaming, 
at a time 314 at which buffering of the segment is ended, the 
live broadcast content server 300 transmits the content seg 
ment to the nPVR or on-network content storage device 302 
or a storage device in step 316. In step 318, the nPVR or 
on-network content storage device 302 stores the received 
content segment for a specific time. With the passage of time, 
segments are continuously delivered from the live broadcast 
content server 300 and stored in the nPVR or on-network 
content storage device 302. 
0045. Therefore, in step 320, the nPVR or on-network 
content storage device 302 transmits, to the content delivery 
server 304, storage information of the stored segments, for 
example, information (e.g., URL information) about the sever 
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location where the segments are stored, and information 
about the broadcast time in which the segments were actually 
broadcasted. In step 322, the content delivery server 304 
creates a dedicated MPD for a timeshift service. 
0046. In step 324, the client 306 requests the content deliv 
ery server 304 to make a timeshift to the segment, which was 
broadcasted before a timeShift AvailabilityStart time. In 
step 326, the content delivery server 304 transmits the dedi 
cated MPD for a timeshift service to the client 306 in response 
to the request made in step 324. In step 328, the client 306 sets 
up an HTTP session to the nPVR or on-network content 
storage device 302. To be more specific, in step 328a, the 
client 306 sets up an HTTP session to an URL of the nPVR or 
on-network content storage device 302 in which an associated 
file is stored according to the MPD received in step 326. In 
step 328b, the nPVR or on-network content storage device 
302 transmits the segment requested by the client 306 to the 
client 306 using the HTTP session. Based on the information 
received in step 320, the content delivery server 304 continues 
to create a new MPD for a timeshift service in step 322. In step 
326, with the passage of time, the content delivery server 304 
continues to transmit the MPD to the client 306. 
0047. In step 326, the content delivery server 304 trans 
mits even checktime-related information for checking the 
time at which the next MPD update comes, along with the 
MPD, for the next MPD update. Therefore, an MPD update 
process by the client 306, corresponding to step 350 in FIG.4, 
should be repeated by periods. A more detailed description 
thereof will be made below. 
0.048. In an exemplary process of Supporting adaptive 
streaming, at a time 352 at which buffering of the segment is 
ended, the live broadcast content server 300 transmits the 
content segment to the nPVR or on-network content storage 
device 302 or a storage device in step 354. In step 356, the 
nPVR or on-network content storage device 302 stores the 
received content segment for a specific time. With the passage 
of time, segments are continuously delivered from the live 
broadcast content server 300 and stored in the nPVR or on 
network content storage device 302. 
0049. Therefore, in step 358, the nPVR or on-network 
content storage device 302 transmits, to the content delivery 
server 304, storage information of the stored segments, for 
example, information (e.g., URL information) about the sever 
location where the segments are stored, and information 
about the broadcast time in which the segments were actually 
broadcasted. In step 360, the content delivery server 304 
creates a changed MPD instance. 
0050. If the checktime has come in step 362, the client 306 
requests the content delivery server 304 to update the changed 
MPD in step 364. In step 366, the content delivery server 304 
transmits an updated MPD to the client 306. 
0051. As a result, to support the timeshift of live stream 
ing, an MPD for the content stored in the nPVR or on-network 
content storage device 302 is re-created in the form where 
continuous update is required. 
0052. As to the update time, the update may be performed 
periodically using the checktime, or may be performed by 
eVentS. 

0053 As an example of an exemplary embodiment of the 
present invention, a method will be described in which when 
abroadcast time of the segment that can be provided using an 
MPD is over, alive broadcast content server 500 transmits the 
content segment to an nPVR or on-network content storage 
device 502 to store the segment therein. In this exemplary 
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method, an error may occur, if a client requests a segment 
associated with the time in which no content is buffered in a 
server for the timeshift, among the segments capable of pres 
ently being provided with an MPD file, i.e., if the client 
requests a segment satisfying a condition of availabilityStart 
Time+Periodstart<Ttimeshift<timeShiftAvailabilityStart. 
0054 However, the service provider may have the incon 
Venience of transmitting and storing segments in real time and 
continuing to change the MPD according to information 
about the stored segments. Therefore, the service provider 
may choose a method of providing adaptive streaming by 
storing content in the nPVR or on-network content storage 
device 502 in units of segments in which one MPD file is 
involved, or in units of one program. In this case, an MPD file 
needs a new attribute indicating whether segments managed 
by the MPD are capable of timeshift or not. If a value of this 
attribute is “True', the content segments received using the 
MPD file carry information related to the segments broad 
casted for a valid time of the MPD, i.e., a checktime or 
availabilityEndTime which is an update time of the next 
MPD, from the nPVR or on-network content storage device 
502 to a content delivery server 504 at once, to create a new 
MPD corresponding to the existing MPD file for live stream 
ing broadcast. The new MPD includes URL information of 
each segment, and information representing the past broad 
cast time. 
0055 An operation among devices according to an exem 
plary embodiment of the present invention will be described 
below with reference to FIG. 5. 
0056 Referring to FIG. 5, the content delivery server 504 
creates an MPD file for supporting adaptive streaming of live 
broadcast content in step 508, and transmits the created MPD 
file to a client 506 in step 510. 
0057. In step 512, the client 506 and the live broadcast 
content server 500 set up an HTTP session. To be more 
specific, in step 512a, the client 506 sets up an HTTP session 
to a URL of the live broadcast content server 500. In step 
512b, the live broadcast content server 500 transmits a seg 
ment requested by the client 506 to the client 506 using the 
HTTP Session. 
0058 If an availability time of the MPD, i.e., a time 
between an availabilityStartTime time and an availability 
EndTime time expires in step 514, the live broadcast content 
server 500 transmits the content segment to be stored in the 
nPVR or on-network content storage device 502, to the nPVR 
or on-network content storage device 502 in step 516. In step 
518, the nPVR or on-network content storage device 502 
stores the segment(s) managed by one MPD. In step 520, the 
nPVR or on-network content storage device 502 transmits, to 
the content delivery server 304, storage information of the 
stored segments, for example, information (e.g., URL infor 
mation) about the sever location where the segments are 
stored, and information about the broadcast time in which the 
segments were actually broadcasted. 
0059. In step 522, the content delivery server 504 creates a 
dedicated MPD for a timeshift service. In step 524, the client 
506 requests the content delivery server 504 to make a time 
shift to the segment, which was broadcasted before a time 
Shift AvailabilityStart time. In step 526, the content delivery 
server 504 transmits the dedicated MPD for a timeshift ser 
vice to the client 506 in response to the request made in step 
524. In step 528, the client 506 sets up an HTTP session to the 
nPVR or on-network content storage device 502. To be more 
specific, in step 528a, the client 506 sets up an HTTP session 
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to an URL of the nPVR or on-network content storage device 
502 in which an associated file is stored according to the MPD 
received in step 526. In step 528b, the nPVR or on-network 
content storage device 502 transmits the segment requested 
by the client 506 to the client 506 using the HTTP session. 
0060 Table 2 below shows the MPD that should be trans 
mitted from the content delivery server 504 to the client 506 
in step 526 according to the above described exemplary 
embodiment of the present invention. 

TABLE 2 

Type 
Element or (Attribute 
Attribute O Cardin- Option 
Name Element) ality ality Description 

The root element that 
carries the Media 
Presentation 
Description for a 
presentation. 
This is indicates 
whether the segments 
within this MPD are 
supported for 
timeshift or not. The 
expiration for 
timeshift function is 
until the Checktime 
or the 
availabilityEndTime 

MPD E 1 M 

TimeShift A. O 

0061 An exemplary method will be described which 
updates segment information on a single-content basis and 
also updates an MPD file for management of an nPVR or 
on-network content storage device storing segments. 
0062 FIG. 6 is a flow diagram illustrating an operation 
among devices according to an exemplary embodiment of the 
present invention. 
0063 Referring to FIG. 6, a content delivery server 604 
creates an MPD file for supporting adaptive streaming of live 
broadcast content in step 608, and transmits the created MPD 
file to a client 606 in step 610. 
0064. In step 612, the client 606 and the live broadcast 
content server 600 set up an HTTP session. To be more 
specific, in step 612a, the client 606 sets up an HTTP session 
to a URL of the live broadcast content server 600. In step 
612b, the live broadcast content server 600 transmits a con 
tent file of the segment to the client 606 using the HTTP 
session. 

0065. If a buffering time of each segment expires in step 
614, the live broadcast content server 600 transmits a segment 
having been completely buffered to an nPVR or on-network 
content storage device 602 in step 616. The nPVR or on 
network content storage device 602 stores segments corre 
sponding to each program using program information in the 
MPD in step 618, and transmits the related URL and broad 
cast time information to the content delivery server 604 in 
step 620. In step 622, the content delivery server 604 creates 
an MPD for each program based on the received information. 
Upon receiving a request for content, whose broadcast time is 
over, from the client 606 in step 624, the content delivery 
server 604 transmits an MPD file for the requested content to 
the client 606 in step 626. In step 628, the client 606 sets up an 
HTTP session to the nPVR or on-network content storage 
device 602. 

Oct. 6, 2011 

0066. To be more specific, in step 628a, the client 606 sets 
up an HTTP session to a URL of the nPVR or on-network 
content storage device 602 in which an MPD file is stored 
according to the MPD received in step 626. In step 628b, the 
nPVR or on-network content storage device 602 transmits the 
file requested by the client 606 to the client 606 using the 
HTTP Session. 
0067. An exemplary method of providing an adaptive 
streaming service includes live broadcast regarded as Con 
tent-on-Demand (CoD) content. 
0068 Table 3 below shows a format of a general live 
broadcast MPD. 

TABLE 3 

<MPD type=“Live"> 
<Program Information/> 
<Period start="00:00:00"> 

<Representation bandwidth="8196' mimeType=".. 
<SegmentInfo duration="10"> 

<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfo 
</Representation> 

<Period start="00:03:10'> 
<Representation bandwidth="8196' mimeType=".. 

<SegmentInfo duration="10"> 
<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfo 
</Representation> 

</Periods 
<Period start="00:06:2O'> 

<Representation bandwidth="8196' mimeType=".. 
<SegmentInfo duration="10"> 

<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfo 
</Representation> 

</Periods 
</MPD 

0069 Table 4 below shows an exemplary MPD used in the 
present invention. Unlike Table 3, Table 4 shows an MPD 
format including the “Broadcast start Time”, “Broadcast end 
Time' and “Timeshift' attributes defined in Tables 1 and 2, 
which correspond to exemplary embodiments of the present 
invention. 

TABLE 4 

<MPD type=“Live"> 
<Program Information> 
<Timeshift=1> 
<Broadcasting start time="2010-01-27 13:00"> 
<Broadcasting end time="2010-01-27 15:00"> 
<Period start="00:00:00"> 

<Representation bandwidth="8196' mimeType=".. 
<SegmentInfo duration="10"> 

<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfo 
</Representation> 

<Period start="00:03:10'> 
<Representation bandwidth="8196' mimeType=".. 

<SegmentInfo duration="10"> 
<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfo 
</Representation> 

</Periods 
<Period start="00:06:2O'> 

<Representation bandwidth="8196' mimeType=".. 
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TABLE 4-continued 

<SegmentInfo duration="10"> 
<Url sourceUrl="http://video.content.com/movieO1/> 

</SegmentInfos 
</Representation> 

< Periods 
</MPD 

0070. In another exemplary embodiment of the present 
invention, a URL or URI value by which a dedicated MPD for 
an nPVR may be fetched, may be inserted in a live broadcast 
MPD as shown in Table 5 below. 

TABLE 5 

Attribute Type Cardinality Optionality Description 

This is used when 
the live streaming 
segments are stored 
at the server side 
storage or nPVR. This 
attribute indicates 
the URLURI for 
retrieving MPD on 
the segments on 
PVR. 

nPVR MPD link attribute 1 O 

0071 FIGS. 7 and 8 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention. FIGS. 7 and 8 are separated 
from a single drawing, for convenience purpose only. 
0072 Referring to FIG. 7, since steps 708 to 720 are sub 
stantially the same as steps 308 to 320 in FIG. 3, a detailed 
description thereof will be omitted. 
0073. In step 722, a content delivery server 704 creates a 
dedicated MPD for an nPVR Service. 
0074. In step 724, a user requests content preceding the 
content stored in a timeShiftBufferDepth time to request a 
timeshift to the segment, which was broadcasted before a 
timeShift AvailabilityStart time. Then, in step 726, a client 
706 connects with the location (URL or URI) designated in an 
nPVRMPD link attribute shown in Table 5, and transmits, to 
the content delivery server 704, a request for a new MPD for 
an nPVR or on-network content storage device 702. In step 
728, the content delivery server 704 transmits a dedicated 
MPD for annPVR service to the client 706 in response to the 
request received in step 726. 
0075 Since steps 730 to 756 are substantially the same as 
steps 328 to 366 in FIGS. 3 and 4, a detailed description 
thereof will be omitted. 
0076 An exemplary embodiment of the present invention, 
described with reference to FIGS. 9 and 10, changes the 
existing URL value to a URL value of an nPVR in which a 
segment(s) is stored, through an MPD update process. 
0077 FIGS. 9 and 10 are flow diagrams illustrating an 
operation among devices according to an exemplary embodi 
ment of the present invention. FIGS. 9 and 10 are separated 
from a single drawing, for convenience purpose only. 
0078 Referring to FIG.9, since steps 908 to 920 are sub 
stantially the same as steps 708 to 720 in FIG. 7, a detailed 
description thereof will be omitted. 
0079. In step 922, the content delivery server 904 creates a 
new MPD, using the URL of an nPVR or on-network content 
storage device 902, which is received from the nPVR or 
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on-network content storage device 902 in step 920, and the 
past broadcast time information. In step 922, the content 
delivery server 904 changes the existing URL value for the 
segment to a URL value of the nPVR or on-network content 
storage device 902. In addition, by changing the existing 
MPD's time information which is the past broadcast time 
information, the content delivery server 904 adjusts time 
information of the MPD so that even though a user views the 
segment in the future, a presentation time of the segment may 
represent the time in which the segment was broadcasted live. 
In other words, availabilityStartTime in the MPD is fixed to 
the conventional availabilityStartTime. Thus, despite the 
possible change in location, a valid start time of the segment 
is fixed to the existing start time at which the segment was 
broadcasted. 
0080. If a checktime has come in step 924, the client 906 
transmits an update request for the changed MPD to the 
content delivery server 904 in step 926. In step 928, the 
content delivery server 904 transmits the MPD value created 
in step 922 to the client 906. 
I0081. Since steps 930, 930a, and 930b in FIG. 10 are 
substantially the same as steps 730,730a, and 730b in FIG. 7, 
a detailed description thereof will be omitted. 
I0082. As is apparent from the foregoing description, after 
abroadcast time of broadcast content, a user of the client may 
request and view the past broadcast content anytime. 
0083. While the invention has been shown and described 
with reference to certain exemplary embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined 
by the appended claims and their equivalents. 
What is claimed is: 
1. A system for providing content in a digital broadcasting 

system, the system comprising: 
a server for, after a lapse of a buffering time of a segment of 

the content, storing the segment, and for transmitting an 
updated Multimedia Presentation Description (MPD) 
including Uniform Resource Location (URL) informa 
tion indicating a location where the segment is stored; 
and 

a client device for receiving the updated MPD, and for 
acquiring the segment stored in the location indicated by 
the URL information included in the updated MPD. 

2. The system of claim 1, wherein the MPD includes infor 
mation about a time in which the segment was actually broad 
casted. 

3. The system of claim 1, wherein the MPD is updated in at 
least one of units of the segment and units of a program 
formed by the segment. 

4. The system of claim 1, wherein the client device requests 
the server to transmit the updated MPD at a time when the 
MPD is updated. 

5. A method for providing content by a server in a digital 
broadcasting system, the method comprising: 

after a lapse of a buffering time of a segment of the content, 
storing the segment; and 

transmitting, to a client device, an updated Multimedia 
Presentation Description (MPD) including Uniform 
Resource Location (URL) information indicating a loca 
tion where the segment is stored. 

6. The method of claim 5, wherein the MPD includes 
information about a time in which the segment was actually 
broadcasted. 
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7. The method of claim 5, wherein the MPD is updated in 
at least one of units of the segment and units of a program 
formed by the segment. 

8. The method of claim 5, wherein the updated MPD is 
transmitted at a time when the MPD is updated, after a request 
for the updated MPD is received from the client device. 

9. A server device for providing content for digital broad 
cast, wherein the server device, after a lapse of a buffering 
time of a segment of the content, stores the segment, and 
transmits, to a client device, an updated Multimedia Presen 
tation Description (MPD) including Uniform Resource Loca 
tion (URL) information indicating a location where the seg 
ment is stored. 

10. The server device of claim 9, wherein the MPD 
includes information about a time in which the segment was 
actually broadcasted. 

11. The server device of claim 9, wherein the MPD is 
updated in at least one of units of the segment and units of a 
program formed by the segment. 

12. The server device of claim9, wherein the updated MPD 
is transmitted at a time when the MPD is updated, after a 
request for the updated MPD is received from the client 
device. 

13. A method for acquiring content by a client device in a 
digital broadcasting system, the method comprising: 

after a lapse of a buffering time of a segment of the content, 
receiving an updated Multimedia Presentation Descrip 
tion (MPD) including Uniform Resource Location 
(URL) information of a server where the segment is 
stored; and 

acquiring the segment stored in the location indicated by 
the URL information included in the updated MPD. 

14. The method of claim 13, wherein the MPD includes 
information about a time in which the segment was actually 
broadcasted. 

15. The method of claim 13, wherein the MPD is updated 
in at least one of units of the segment and units of a program 
formed by the segment. 

16. The method of claim 13, further comprising requesting 
the server to transmit the updated MPD at a time when the 
MPD is updated. 

17. A client device for receiving digital broadcast content, 
wherein the client device, after a lapse of a buffering time of 
a segment of the content, receives an updated Multimedia 
Presentation Description (MPD) including Uniform 
Resource Location (URL) information of a server where the 
segment is stored, and acquires the segment stored in the 
location indicated by the URL information included in the 
updated MPD. 
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18. The client device of claim 17, wherein the MPD 
includes information about a time in which the segment was 
actually broadcasted. 

19. The client device of claim 17, wherein the MPD is 
updated in at least one of units of the segment and units of a 
program formed by the segment. 

20. The client device of claim 17, wherein the client device 
requests the server to transmit the updated MPD at a time 
when the MPD is updated. 

21. A server device for providing content for digital broad 
cast, the device comprising: 

a storage means for storing a segment of the content, after 
a lapse of a buffering time of the segment of the content; 
and 

a transmission means for transmitting, to a client device, an 
updated Multimedia Presentation Description (MPD) 
including Uniform Resource Location (URL) informa 
tion indicating a location where the segment is stored in 
the storage means. 

22. The device of claim 21, wherein the MPD includes 
information about a time in which the segment was actually 
broadcasted. 

23. The device of claim 21, wherein the MPD is updated in 
units of the segment, or in units of a program formed by the 
Segment. 

24. The device of claim 21, wherein the updated MPD is 
transmitted at a time when the MPD is updated, after a request 
for the updated MPD is received from the client device. 

25. A client device for receiving content for digital broad 
cast, the device comprising: 

a reception means for, after a lapse of a buffering time of a 
segment of the content, receiving an updated Multime 
dia Presentation Description (MPD) including Uniform 
Resource Location (URL) information of a server where 
the segment is stored; and 

an acquisition means for acquiring the segment stored in 
the location indicated by the URL information included 
in the updated MPD. 

26. The client of claim 25, wherein the MPD includes 
information about a time in which the segment was actually 
broadcasted. 

27. The client of claim 25, wherein the MPD is updated in 
at least one of units of the segment and units of a program 
formed by the segment. 

28. The device of claim 25, wherein the device requests the 
server to transmit the updated MPD at a time when the MPD 
is updated. 


